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A Fly Model of Human Disease, I Kid You Not! PAGE 838
Mucolipidosis type IV (MLIV) is a lysosomal storage disorder with severe motor impairment, mental retardation and blindness. MLIV results from mutations in the TRPML1 channel; however, the cellular basis for the disease is unclear, and there are currently no treatments. Venkatachalam et al. now report a Drosophila model for MLIV that recapitulates key features of the disease. Loss of motor activity was found to result from an inability to clear neurons during the early stages of cell death, leading to neurodegeneration. The neurodegeneration and motor defects were ameliorated by introducing the wild-type trpml gene into neurons, glia, or blood cells. The latter finding raises the possibility that bone marrow transplantation might be an effective therapy for MLIV.
Bones Go with Their Gut PAGE 825
Loss-and gain-of-function mutations in Lrp5 affect bone formation, causing osteoporosis and high bone mass, respectively. Yadav et al. now show that Lrp5 inhibits expression of Tph1, the rate-limiting biosynthetic enzyme for serotonin in the duodenum. Accordingly, decreasing serotonin levels in the blood normalizes bone formation and bone mass in Lrp5-deficient mice. Surprisingly, the authors show that specific inactivation of Lrp5 in the gut decreases bone formation, whereas loss of Lrp5 in osteoblasts, the cells that make bone, does not. The authors further show that serotonin acts on osteoblasts to inhibit their proliferation. By identifying duodenum-derived serotonin as a hormone inhibiting bone formation, this study broadens our understanding of bone remodeling and suggests new therapies to increase bone mass.
Designated Drivers in Cancer PAGE 852
Cancer cells are genetically complex and acquire both driver (causative) and passenger (inert) mutations; hence, it is difficult to identify functionally relevant cancer genes from genomic approaches alone. Zender et al. performed an oncogenomicsbased RNAi screen in a mosaic mouse model of liver cancer to identify new tumor suppressor genes. This integrative approach was highly effective and led to the functional identification of more than 10 tumor suppressor genes, most of which had not been previously linked to cancer. Their results provide insight into the biology of human liver cancer and suggest a rapid and cost effective way to functionally annotate cancer genes.
Scribbling out Cancer PAGE 865
Polarity factors control tissue architecture during development and have been implicated in human cancers. By using a model system for breast cancer, Zhan et al. now find that loss or mislocalization of the polarity factor Scribble results in disruption of tissue morphogenesis. Furthermore, Scribble loss inhibits apoptosis and creates a permissive environment for tumor progression driven by Myc. The findings reveal a surprising cooperation between a polarity gene and an oncogene and reveal how tissue architecture contributes to carcinoma initiation.
Kinesin-5: Chromosome Congressional Whip PAGE 894
During mitosis, sister chromosomes congress to the spindle equator and are subsequently segregated via attachment to dynamic kinetochore microtubule plus ends. Here, Gardner and colleagues show that kinesin-5 motors, previously known only as microtubule sliding motors that establish stable bipolar mitotic spindles, also have a microtubule disassembly-promoting activity that acts in a length-dependent manner. This activity is essential to chromosome congression in yeast. The results suggest that length-dependent control of net kinetochore microtubule assembly by kinesin-5 motors yields a simple and stable self-organizing mechanism for chromosome congression during mitosis.
DNA Damage and Aging Are SIRTainly Linked PAGE 907
Aging has been proposed to result from changes to chromatin structure that disrupt youthful gene expression patterns. Now, Oberdoerffer et al. show that SIRT1, a deacetylase linked to caloric restriction and life span extension, redistributes across the genome in response to DNA damage. This redistribution results in altered patterns of gene expression that mirror those in the aging mouse brain. The authors further show that SIRT1 promotes genomic stability and delays epigenetic changes in elderly mice. The authors propose that DNA damage-driven reorganization of chromatin over a lifetime may be a conserved cause of aging in eukaryotes.
Extreme Evolvability PAGE 879
The ability to adapt to perturbations through evolutionary processes is a fundamental feature of biological systems. Rancati et al. investigate how yeast cells adapt to the loss of a conserved, nonredundant cytokinesis motor and find that the cells rapidly evolved divergent mechanisms of cytokinesis, each correlated with the emergence of a distinct pattern of gene expression. These changes appear to result primarily from alteration in chromosome copy numbers due to polyploidization and aneuploidization, and the authors show that changes in copy number are sufficient to rescue cytokinesis. These findings highlight the remarkable evolvability of a strongly conserved cellular process and suggest that changes in chromosome copy number can drive the rapid emergence of adaptive phenotypes.
A Maverick Substrate for RNase P PAGE 919
MALAT1 is a long noncoding RNA that is restricted to the nucleus. Wilusz et al. show that the 3 0 end of MALAT1 is not generated by the classical cleavage/polyadenylation mechanism characteristic of mRNAs but instead is formed by the tRNA processing machinery. RNase P recognizes a tRNA-like structure and then cleaves to simultaneously generate the 3 0 end of MALAT1 and the 5 0 end of a small tRNA-like transcript. Whereas the long MALAT1 transcript is retained in the nucleus, the small RNA is exported to the cytoplasm, providing a mechanism by which a single genetic locus can yield two noncoding RNAs with distinct subcellular localizations.
Measuring ER Unfolded Proteins. Yes, We Can!
PAGE 933
Perturbations to protein folding in the endoplasmic reticulum (ER) provoke ER stress and trigger the unfolded protein response (UPR). Whether homeostasis is restored in UPR-activated cells is unclear because it has not been possible to monitor the status of unfolded proteins in the ER in living cells. Merksamer et al. have now developed fluorescent protein reporters to simultaneously monitor ER protein folding and UPR activity of single cells in real-time. ER-localized redox-sensitive GFP was used to measure decreased protein disulfide bond formation during stress, thereby providing a readout for unfolded protein accumulation. By combining UPR and ER redox measurements, the authors quantified cellular drift from homeostasis and identified functional interlinks between ER protein folding and quality control systems.
Dropping Anchor for Adhesion PAGE 948
Control of epithelial cell-cell adhesion is critical not only for the construction of tissues but also for pathological processes, such as cancer metastasis. Here, Meng et al. find that microtubules are tethered to the cadherin-mediated cell junctions at their minus ends, via a newly identified protein termed Nezha. Through this system, a kinesin motor, KIFC3, is recruited to the junctions, and removal of Nezha/KIFC3 impairs integrity of the junctions. These findings suggest that this microtubuleanchoring machinery is important for the control of epithelial adhesion.
The Change We Need for Memory PAGE 960 Little is known about how nuclear and synaptic processes are coordinated during learning and memory storage. Here, Puthanveettil et al. show that the motor proteins kinesins, which mediate fast axonal transport, are regulated in both the pre-and postsynaptic neurons by serotonin, a physiological signal that underlies formation of long-term memory. Using the gill-withdrawal reflex neural circuitry in Aplysia, the authors show that upregulation of kinesin levels is a rate-limiting step for memory storage. Kinesins are required specifically for the induction of long-term synaptic plasticity, not for its short-term form or for its persistence. Several protein cargos of kinesin are also identified, including proteins important for synaptic growth, such as neurexin and neuroligin.
